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Claim 

Fax machine equipped with encoding circuit (4) which encodes a signal with the 
compressed number of bits based on the total number of pixels on the original for transmission, 

first memory means (6) for temporary storage of the image information output from said 
encoding circuit, 



2 



second memory means (7) which stores the image information output from said first 
memory means, 

and a control means for controlling the device based on the ratio of said total number of 
pixels to the number of bits in said encoding signal, 
characterized in that 

there is an operation means which predicts said ratio based on the sum of the image 
information stored in said second memory means and the amount of image information that can 
be stored temporarily in said first memory means at the end of encoding for each said original 
sheet; 

and said control means 

starts reading the next original sheet based on the output of the operation means. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a type of fax machine. In particular, this invention pertains to a 
control means for the part of the fax machine that reads the original. 

Overview 

This invention provides a type of fax machine characterized by the following facts: 

it sets the controls based on the ratio of the total number of pixels on the original to the 
number of bits in the encoding signal formed by compressing the original pixels; 

it is possible to predict the ratio before the image information pertaining to the encoding 
signal is entirely stored in the memory means; 

in this way, the original read efficiency can be increased over the case where the controls 
are set based on the actually measured ratio according to the image information stored in the 
memory means. 

Prior art 

In a conventional fax machine, when the amount of the encoded image information 
exceeds a prescribed level, the image information before encoding is reduced by a certain ratio. 
In this way, transmission can be performed while maintaining a compression ratio of the original 
that is greater than a prescribed value. 

Problems to be solved by the invention 

In the aforementioned conventional fax machine, after all of the encoded image 
information is stored in the memory device, the amount of the encoded image information is 
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judged. Consequently, the machine must be in standby until the transfer of the image to the 
memory device is complete. Consequently, the number of original sheets that can be read within 
a given time is smaller. This is a disadvantage. 

The purpose of this invention is to solve the aforementioned problems of the 
conventional technology by providing a fax machine characterized by the fact that it requires less 
standby time until the transfer of the image to the memory device is complete. 

Means to solve the problems 

This invention provides a fax machine equipped with encoding circuit (4) which encodes 
a signal with the compressed number of bits based on the total number of pixels on the original 
for transmission, first memory means (6) for temporary storage of the image information output 
from said encoding circuit, second memory means (7) which stores the image information output 
from said first memory means, and a control means for controlling the device based on the ratio 
of said total number of pixels to the number of bits in said encoding signal; characterized in that 
there is an operation means which predicts said ratio based on the sum of the image information 
stored in said second memory means and the amount of image information that can be stored 
temporarily in said first memory means at the end of encoding for each said original sheet; and 
said control means starts reading the next original sheet based on the output of the operation 
means. 

Operation 

In the encoding circuit, the number of pixels on the original for transmission is converted 
into an encoded signal with a smaller number of bits by means of encoding of, say, run length. 
The converted image information is stored in the first memory means, then, it is stored in the 
second memory means at a lower speed. When the encoding of the original for transmission is 
complete, the ratio of the sum of the image information corresponding to the memory capacity of 
the first memory means and the amount of image information stored in the second memory 
means to the total number of pixels on the original for transmission is calculated; by treating this 
ratio as the ratio of the total number of pixels to the number of bits of the encoded signal, the 
control of the next step is carried out before all of the image information is transferred to the 
second memory means. By means of this control, the reading of the next original sheet is started 
earlier. By means of this control, whether execution of the reduction processing should be made 
or not is determined. When reduction processing is not needed, read of the next original sheet is 
started. On the other hand, when it is predicted that reduction processing is needed, the 
compression ratio is calculated after the transfer of all of the information into the second memory 
means is complete. 
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Application example 

In the following, a device as an application example of this invention will be explained 
with reference to the figures. 

Figure 1 is a block diagram illustrating the configuration of the device in this application 
example. Figure 2 is a flow chart illustrating the configuration of the program that defines the 
operation of the device in this application example. 

First of all, the configuration of the device in this application example will be explained 
with reference to Figure 1 . In this device as the application example, there are the following 
parts: original scanning unit (1), frame memory (2) which requires the output of said original 
scanning unit (1) as its input, encoding circuit (4), reduction circuit (5), buffer memory (6), 
switching unit (3) which selects encoding circuit (4) or reduction circuit (5) as the route between 
the output of frame memory (2) and the input of buffer memory (6), memory device (7) which 
receives the output of buffer memory (6) as its input, and control unit (8) which takes input from 
encoding circuit (4) and memory device (7) and outputs to original scanning unit (1) and 
switching unit (3). In this case, control unit (8) is a microcomputer. 

In the following, the operation of the device of this application example will be explained 
with reference to Figures 1 and 2. 

The image information of the original read by original scanning unit (1) is encoded by 
encoding circuit (4) after it is stored in frame memory (2). The image information encoded by 
encoding circuit (4) is stored via buffer memory (6) in memory device (7). By means of control 
unit (8), original scanning unit (1) and switching unit (4) are controlled. 

Encoding end signal (13) is input from encoding circuit (4) to the interrupt input terminal 
of control unit (8), and image information amount signal (14), which indicates the amount of 
encoded image information stored in memory device (7), is input to control unit (8). In control 
unit (8), when the compression ratio of the image information in encoding circuit (4) is 1/4 or 
higher, reduction circuit (7) is started by switch signal (13), and the pixels of the image 
information of frame memory (2) are reduced by 1/2 in both the principal scanning direction and 
sub-scanning direction, and the obtained image information is stored in memory device (7). 

In addition, in control unit (8), when interruption by the encoding end signal (13) takes 
place, based on the sum of the amount of image information stored in memory device (7) and the 
total capacity of buffer memory (6), the upper limit of the amount of image information after 
encoding is derived, and the compression ratio is predicted. When the predicted compression 
ratio is 1/4 or lower, instead of waiting until the end of transfer to memory device (7), read of the 
next original sheet is started by start signal (11). On the other hand, when the predicted 
compression ratio is over 1/4, by means of control unit (8), when the transfer of the image 
information to memory device (7) is complete, the amount of encoded image information is 
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derived, and whether reduction processing should be carried out or not is determined 
corresponding to whether the compression ratio is over 1/4 or not, and read of the next original 
sheet is started after the processing is complete. 

Effect of the invention 

As explained above, according to this invention, by performing judgment on whether 
reduction should be performed or not before the transfer of the encoded image information to the 
memory device is complete, when there is no need to perform reduction, instead of waiting until 
the transfer to the memory device is complete, read of the next original sheet can be started. 
Consequently, the number of original sheets that can be read within a given time can be 
increased. 

Brief description of the figures 

Figure 1 is a block diagram illustrating the configuration of the device in an application 
example of this invention. 

Figure 2 is a flow chart illustrating the operation of the device in the application example. 

1 Original scanning unit 

2 Frame memory 

3 Switch unit 

4 Encoding circuit 

5 Reduction circuit 

6 Buffer memory 

7 Memory device 

8 Control unit 

1 1 Start signal 

12 Switch signal 

13 Encoding end signal 

14 Image information signal 
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Figure 1. Diagram illustrating configuration of an application example. 
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Figure 2. Diagram illustrating the operation of the application example. 



Key: 1 Start 

2 Read of original 

3 Encoding 

4 End of encoding and interrupt 

5 Prediction of compression ratio 

6 Predicted value < 1/4 ? 

7 Wait for end of transfer 

8 Compression ratio < 1/4 ? 

9 Reduction processing 
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